Prolonged inhibition of glycogen phosphorylase in livers of Zucker Diabetic Fatty rats models human glycogen storage diseases.
The preclinical efficacy and safety of GPi921, a glycogen phosphorylase inhibitor, was assessed following twenty-eight days of administration to Zucker Diabetic Fatty (ZDF) rats. The ZDF rat is an animal model of type 2 diabetes mellitus (TTDM) which develops severe hyperglycemia. Inhibition of glycogen phosphorylase throughout the duration of the study was demonstrated by reductions in twenty-four-hour glucose profiles and glycated hemoglobin levels. In addition, progression towards hyperglycemia was halted in treated but not control animals, which developed hyperglycemia over the twenty-eight days of the study. Biochemical and histopathological analysis revealed large increases in hepatic glycogen, which closely paralleled the development of hepatomegaly and ultimately resulted in increases in hepatic lipids. Furthermore, prolonged glycogen phosphorylase inhibition resulted in an increased incidence and severity of other adverse pathological findings in the liver, such as inflammation, fibrosis, hemorrhage, and necrosis. The observed biochemical and histopathological phenotype of the liver closely resembled that seen in severe cases of human glycogen storage diseases (GSD) and hepatic glycogenosis in poorly controlled diabetes mellitus. These findings revealed that although glycogen phosphorylase inhibitors are efficacious agents for the control of hyperglycemia, prolonged treatment might have the potential to cause significant clinical hepatic complications that resemble those seen in GSD and hepatic glycogenosis.